Introduction: The increasing number of people with dementia will place a considerable challenge on the health care system and will necessitate innovation and new solutions. Day care services aim to provide meaningful activities and coping experiences for the target group. The aim of the present study is to explore the experience and potential health benefits for people with dementia attending farm-based day care services in Norway and their next of kin.
between the person with dementia and next of kin through shared activities. 5 However, being a caregiver is often associated with negative consequences described as a burden, strain or distress. The widely used concept burden of care is described as a multidimensional construct including mental, physical, social and financial consequences. 6, 7 Studies have shown that caring for a person with dementia may lead to poor quality of life, depression or other mental conditions, physical morbidity and increased mortality. 2, 8, 9 The increased number of people with dementia will immensely challenge the health care system in the future. One main governmental strategy in Norway is to facilitate so that people with dementia can live in their own home as long as possible. 10, 11 Support from the municipality is often necessary for both people with dementia and their caregivers. Day care service is one of the services offered by municipalities aiming to provide people with dementia with meaningful activities and coping experiences and respite for their next of kin. The number of municipalities offering day care services to people with dementia living at home has increased significantly over the last 15 years, 12 however, the proportion of people with dementia receiving day care services in 2014 was only 17%. According to the Norwegian Dementia Plan 2020, 10 the government intends to establish day care services in all Norwegian municipalities within 2020 and also calls for a greater diversity in types of services. A national survey conducted in 2014 indicated that 40 municipalities in Norway reported to have day care services for people with dementia on farms. 12 When planning our study, we conducted a survey in early 2017 and found the number of farms offering day care services in Norway to be 34 with users from 29 municipalities. 13 Despite the need for complementary day care services for people with dementia, 10 the number of farm-based day care services (FDC) has not increased over the last years. Further, people with dementia are one of three prioritized target groups for tailored farmbased services and social services in the Norwegian action plan for care farming. 14 Lack of knowledge regarding care farming and its potential benefits for the users health is pointed out as one reason for the low number of care farm initiatives in Norwegian municipalities. 15 Day care services for people with dementia
The condition of dementia is associated with a wide range of symptoms including behavioral and psychological symptoms. The role of integrated multimodal approaches in the management of these symptoms are well known. 16, 17 Caspar et al 18 highlighted that non-pharmacological interventions for people with dementia should include consideration of physical and social environment, education/training and support for care providers, and individualized approaches that promote self-determination and continued opportunities for meaning and purpose. 18 Little is known about how day care services affect health, function and quality of life for people with dementia. 10, 19 A systematic review by Reiner et al 20 concluded that day cares designed for people with dementia might contribute to reduced incidences of behavioral problems and improve the quality of life for people with dementia. Rokstad et al 19 recently reported higher quality of life for people with dementia attending day care services compared to those without services. Qualitative interviews with people with dementia attending day care reported such services positively influenced their physical functioning, cognition, wellbeing and situation at home.
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The day care service provided social stimulation, meals, and activities and maintained the daily rhythm and structure in everyday life. In addition, people with dementia experienced the day care centers as a safe place to stay and felt a sense of belonging. In a qualitative cross-national comparative study, Rokstad et al 22 24 searched to identify the influence of day care services for people with dementia on family caregivers. The findings suggested that such services provide a feeling of safety and relief, reduce caregiver burden, and increase motivation for the role as caregiver. However, these outcomes were contingent on the perceived quality of the service, how the service met their needs for flexibility, support, information, and sharing of responsibility.
FDCs for people with dementia
Care farms could be defined as farms offering tailored and quality-based welfare services based on the available resources on the farm. 14 Due to the structural changes within the agricultural sector, care farming is often seen as a part of the increased pluriactivity among Norwegian farmers, since it is commonly offered as an addition to the agricultural business. A recent review of Norwegian research on care farming for people with mental health problems indicates an impact on mental health as well as improved coping and social support. 25 This finding is in line with international research describing services at care farms as empowerment-oriented and coping-based. Apart from contact with nature and animals, the group (as a means for social support and inclusion), type of activities (meaningful), the setting itself (homelike, small-scaled) and the service provider (farmer) have been emphasized as core qualities of care farm services. [26] [27] [28] [29] In a systematic review, Orr et al 30 35 To the best of our knowledge, the only international study focusing on FDCs for people with dementia was conducted in the Netherlands by de Bruin et al. 34, 36, 37 They compared FDC at care farms to ordinary day care services at institutions. The study found that people with dementia had higher intake of energy and fluid and that activities were more frequent, more individually tailored and occurred more often outdoors. In addition, the activities performed at care farms required more physical effort compared to activities at institutions. 36 To date, Norwegian research on this topic is limited and consists of small samples. 38, 39 Strandli et al 39 conducted in-depth interviews with spouses living with a person with dementia attending FDC. These researchers observed that spouses experienced that day care services at farms relieved their care burden, and they reported that the services contributed to maintaining the people with dementia's own identities. They further stated that care farming could promote health in both people with dementia and next of kin. To date, we know little regarding the people with dementia attending FDC in Norway and the possible benefits and challenges for them and their next of kin.
Aim and research questions
The present study constitutes one part of a larger research project investigating FDC from different perspectives. In addition to explore people with dementia attending FDC and their next of kin as covered by the present protocol, the project investigate the farm context, and the perspectives of the farmer as a service provider and the municipality as a buyer of the FDC.
The main objective of this study is to gain knowledge about the experiences and health benefits of attending FDC among people with dementia and their next of kin. The study has five main research questions: 
Methods

Study setting
FDC use the farm setting and available farming activities suitable for people with dementia. 13 Examples of this could be caring for farm animals, garden activities, outdoor recreational activities such as walks in the area surrounding the farm, boat trips, horse and carriage rides, and picking flowers, and indoor recreational activities like leisure activities, woodwork, preparing meals, and baking. The daily structure on FDC is similar to ordinary Norwegian day care services. 13 Meals and transportation of the participants to and from the venue are included like in most day services in Norway.
The health authority in the municipally is responsible for the day care center at the farm in the same way as for institutional care services. A contract between the farmer (service provider) and the health authority will be established, and the municipality covers the costs for the service. In most cases, the service provider is responsible for the activities on a day-to-day basis. However, municipal health care personnel have the formal responsibility, and the survey by Ibsen et al 13 indicates that the FDCs have comparable coverage of health care personnel as ordinary day care.
Design related to the specified research questions
The present study is a prospective longitudinal study organized into several sub-studies. To study such a complex setting like FDC for people with dementia, we will use a multi-method approach. We use quantitative methods to answer research question 1, 2 and 3, and qualitative methods to answer research question 4 and 5. We see this as a clear advantage as these approaches can provide complementary knowledge and give access to different facets of the phenomenon being explored. 40 To answer the above stated research questions the following methods were chosen: Research question 1, 2 and 3 (quantitative approach): Data will be collected over a period of 12 months with standardized instruments for both people with dementia and next of kin. Data will be collected at baseline and after 6 and 12 months. Additionally, available to the study is data from an ongoing Norwegian research study, The effects and costs of a day care center program designed for people with dementia -a 24-month controlled study (ECOD). 19, 41 The present study uses many of the same instruments as ECOD, which allows us to compare the possible benefits of attending FDC with ECOD groups receiving ordinary day care and no day care in a nonrandomized design.
We aim to enroll 150 dyads of people with dementia participating at FDC, and their next of kin. We will use baseline data to describe the characteristics of people with dementia and the their next of kin (research question 1), longitudinal data (baseline, 6 and 12 months) to explore the influence on health for people with dementia and care burden for next of kin over time (research question 2), and longitudinal data (baseline, 6 and 12 months) to investigate the characteristics of people with dementia who stop attending the FDC (research question 3).
Research question 4 and 5 (qualitative approach): Qualitative individual in-depth interviews will be conducted. In order to explore the influence FDC have on people with dementia and their daily lives (research question 4), 8-10 people with dementia attending FDC and 8-10 of their next of kin will be interviewed. In addition, observations of the participants with dementia attending FDC will also be conducted (research question 4).
For exploring the experience next of kin has when the person with dementia is transferred to other care services (research question 5), 8-10 next of kin will be interviewed.
Participants and recruitment
For the longitudinal quantitative data collection, we will recruit dyads of people with dementia and their next of kin. The focus for this study is the limited group of people attending farm-based day care services. Therefore, everyone attending the service are eligible regardless of type of dementia or dementia severity. The following eligibility criteria have been decided: For the qualitative data collection, a purposeful sample of people with dementia and next of kin will be recruited following the same eligibility criteria. A 5-item questionnaire on subjective well-being. A one-page 30-point test measuring the degree of cognitive impairment. 44 Clinical dementia rating (CDR) (c, d) Structured-interview protocol assessing cognitive and functional performance in six areas: memory, orientation, judgment and problem solving, community affairs, home and hobbies, and personal care. A scale used to quantify the severity of symptoms of dementia. 45, 46 The Anosognosia Rating Scale (REED) (c, d)
One-item questionnaire assessing the level of insight in the memory deficiency. General health EQ-5D: VAS-scale (a, d) A visual analog scale (VAS) describing subjective experience of health on a scale from 0 to 100. 55 Social support Oslo social support (OSS-3) (a) Three items related to perceived social support. 56 Coping skills Locus of Control (LoC) (a, d) Seventeen statements rated on a scale from 0 (strongly disagree) to 6 (strongly agree). addition, general and sociodemographic data will be collected ( Table 2) . The instruments in Tables 1 and 2 will be filled in by the person with dementia during an interview, and the next of kin alone or during an interview. The interviewee will be a member of the research team.
In-depth interviews with people with dementia and next of kin
All individual in-depth interviews will be guided by an interview guide. It is preferable to conduct the interviews when the person with dementia is at the FDC, either during an activity if convenient or sitting down at the farm. If preferred by the person with dementia the interview will be conducted in the participant's home. Before conducting the interview with a person with dementia, the researcher will spend time on the farm to observe and participate in activities with the person.
Written notes from the observation will serve as background information and supplementary data for the interviews. Fangen 63 emphasized that information from observation can make the interviewer more observant for details during the interview. Observation can also provide knowledge that can be amplified in the interview.
In-depth interviews with next of kin will be conducted in the participant's home or another preferable place.
Data collection
The study period will last from January 2016 to June 2020, and with data collection until February 2019.
The inclusion of participants for the quantitative longitudinal study is stipulated to last for 12 months. Three principal interviewers will collect data with assistant researchers. We will work in pairs as this could ease the burden for both the participants and the researchers; one researcher assessing the person with dementia and the other assessing the next of kin. We will also have an initial one-day training course for everybody collecting data in order to develop shared knowledge in doing the interviews. The interviewers will use a structured guide and get supervision from senior members of the team during the data collection period if needed.
Interviews with people with dementia and next of kin exploring the experience of FDC will be conducted from June 2017 to February 2019. Interviews with next of kin addressing the process when people with dementia are transferred to other care services will be conducted along the whole study period. A 7-item questionnaire rated on a scale from 0 to 3.
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Social support Oslo social support (OSS-3) Three items related to social support. 56 Coping skills Locus of Control (LoC) Seventeen statements rated on a scale from 0 (strongly disagree) to 6
(strongly agree).
57
Health care resources Resource Utilization in Dementia (RUD) Use of health care resources.
Analysis
Descriptive data will be reported for the quantitative variables of interest. Appropriate statistical methods will be used to analyze data (eg Independent Samples t-test, chisquare, multiple regression, RM-Anova, regression models). 64 Longitudinal data on people with dementia will be compared to anonymous data from the ECOD study. 19 The qualitative interviews will be tape-recorded, transcribed and analyzed using qualitative content analysis methods in line with Graneheim and Lundman. 65 
Discussion
A multi-method approach is needed to explore the complex phenomenon of FDC for people with dementia in Norway. The protocol presented includes several sub-studies, with each aiming to shed light on different aspects of the field reflected in the research questions. We use quantitative designs to uncover measurable outcomes on different aspects of physical, mental and cognitive health and well-being over time, as well as qualitative methods for exploring the experience, and we reveal important elements of the service unfolding at the farm.
The longitudinal study will apply a single group design with the purpose of discussing and possibly comparing with comparable groups (ECOD protocol). 19 To study health effects a randomized controlled trial would have been ideal, but for practical and ethical reasons, it is not feasible or appropriate to apply an experimental and randomized study design. People with dementia are in a vulnerable position and should not be exposed to the insecurity of randomizing a service that comprises a substantial part of their daily life. There is also a need to study the influence of the FDC through an observational design as this gives the best description of what the existing services may provide.
In the present study, we recruit users from all the estimated 34 FDC in Norway. 13 From this survey, we estimate that the number of people attending FDC to be approximately 250. The longitudinal study intends to recruit as many participants as possible, and we stipulate the number of possible dyads of users and next of kin for our study to be 150. However, there may be several reasons why we will not be able to recruit this number of people with dementia attending FDC and their next of kin. First, not all will have a close next of kin seeing them every week, which is in line with our inclusion criteria.
Second, some will not have the capacity to participate due to cognitive status. The service providers or health care personnel in the municipalities will recruit the participants. Even though they are given the same oral and written information, their judgment on who may not have the capacity to participate may vary. Third, living with dementia or being next of kin to a person with dementia are often considered a burden, which could be a reason for declining participation in a research study. In addition, most people with dementia and their next of kin will be older and might be frail or have other health concerns. Fourth, some could decline participation because they do not fully understand the information given due to their cognitive symptoms, and they may be skeptical. These reasons could cause selection biases threatening the internal validity of the study. 66 For instance, the most vulnerable users of FDC could be excluded from the study. It would have been beneficial to register the characteristics of the participants not recruited. However, for privacy protection we are not recommended by the Norwegian Centre for Research Data (NSD) to note any demographical information on those not included. The FDCs are small and the participants could be identifiable by such information. We only have the permission to describe reasons for why users are not included and will therefore only be able to briefly describe those who do not want to participate. One of the major challenges to conducting a longitudinal study on people with dementia is the progressive development of symptoms and we will probably face a certain number of drop-outs. The ECOD-study report that 75% dropped out after 24 month, 41 and the authors of the study indicate to us that approximately 45% drop-out after 12 months. The present study will also follow the participants for 12 months, and we expect that several will not complete the longitudinal survey. However, we make use of the assumed dropout of participants to study why the users leave the day care service and we will conduct qualitative interviews with their next of kin. Standardized, validated and well-known instruments to the field of dementia research are selected for our study. The instruments are in line with ones used in ECOD. 19 It is important to secure information through valid and comparable outcome measures and thereby protect construct validity. 66 The instruments require a certain level of functioning regarding language and understanding. People with dementia, especially in moderate and severe stage of the disease, often have reduced ability to understand and answer due to their cognitive status. However, we will add proxy measures from next of kin. Experiences from ECOD 19 indicate that this provides an important supplement to assessing people with dementia. Some of the instruments also require the ability to follow instructions (e g TUG, Table 1 ). This can lead to missing values and challenge statistical validity. 66 Language problems and cognitive capacity might also challenge the qualitative interviews.
The scope of the study requires several researchers collecting data, in particular for the quantitative sub-studies. This might challenge the internal validity. 66 To meet this challenge, we have arranged joint sessions to provide clear instructions on data collection. We discussed the setting, the instruments and potential challenges to strengthen validity before the data collection started. The study is also planned with common and frequent briefings/ debriefings to discuss matters that may arise during data collection.
To ease the burden for the participants, data collection for the qualitative interviews and the longitudinal study will all be conducted in a location that suits the participants, most likely their own home or at the farm. On the other hand, this could challenge the standardization of the conditions for data collection. Non-maleficence is an important ethical principal in research, 67 and when interviewing people with dementia, we have an obligation to ensure security and comfort. There is also an obligation to be sensitive for how the participants cope with the assessment situation. Filling in cognitive measurements and understand that one is not doing so well, could be very challenging for the person with dementia. Two of the principal interviewers for the quantitative measures will also conduct in-depth interviews to provide an extended understanding of the experience of people with dementia and next of kin. Reflexibility is an essential aspect of trustworthiness in qualitative studies. The researcher's background and position might affect the study, and openness and reflection in relation to all steps of the research process are required. 68 In addition, before the interviews with participants are conducted, the two interviewers will be interviewed themselves to make their pre-understanding explicit.
Concluding remarks
The main aim of this study protocol is to gain knowledge regarding people with dementia attending FDC in Norway and their next of kin and how attending FDC may influence their health. Conducting research within the field of dementia leads to several challenges, such as the ability to include participants and keep them in the study for the whole study period, level of functioning regarding language and understanding and the vulnerability and burden many people with dementia and their next of kin experience in their daily life. Researchers therefore need to take special considerations. Despite these challenges, we believe that this study with its different angles will add important knowledge to the field. The multi-method approach, with qualitative and quantitative sub-studies, is important for exploring the complex phenomenon of FDC for people with dementia in Norway.
Abbreviation FDC, Farm-based day care services.
Ethics approval and informed consent
The study has been approved by The Norwegian Centre for Research Data (No. 49, 799) . The first contact with the users of the FDC will be conducted by health care personnel or the service provider. The study has developed a procedure for evaluating capacity to give informed written consent, and the health care personnel or service provider will perform the evaluation. The users who have the capacity to consent, will be informed about the project and asked to provide written consent. Users without capacity to consent will also be informed, but the next of kin must give written consent on behalf of the person. Next of kin of the person with dementia attending FDC, will receive information and be asked to give a written consent to participate as next of kin. After the initial contact, the study researchers will follow up with the participants. The study will be conducted in accordance with the Declaration of Helsinki. 
